After the start of renal scintigraphy in a 32-year-old woman, there was an abnormal view in frame 6 that was simultaneous with the start of ringing of a mobile cell phone that was in the patient's trousers pocket. In frame 6 of the flow phase, some bright dots were observed, suggesting photomultiplier tubes. Immediately after that frame, in spite of continued ringing of the mobile cell phone (up to 1-2 minutes), the imaging frames came back to a normal situation. In the case, electromagnetic interference from the mobile cell phone may disrupt the photoelectric functioning of photomultiplier tubes during scintigraphy.
FIGURE 1.
A 32-year-old woman was referred to our department with a recent onset of hypertension suspicious for renovascular hypertension. The patient underwent renal scintigraphy following intravenous administration of Tc-99m-ethylenedicysteine while lying on a bed in the supine position. Scans were performed using a single-head ADAC camera (ADAC SH Genesys Epic, Milpitas, CA) equipped with a pair of low-energy, high-resolution collimators, and frames were recorded with an online computer, initially at 3 seconds for 1 minute and then at 10 seconds for 29 minutes. After the start of scanning, there was an abnormal view in frame 6 that was simultaneous with the start of ringing of a mobile cell phone that was in the patient's trousers pocket. In frame 6 of the flow phase, some bright dots were observed, suggesting photomultiplier tubes (PMTs). Immediately after that frame, in spite of continued ringing of the mobile cell phone (up to 1-2 minute), the imaging frames came back to a normal situation. This test was repeated in other patients during the same acquisition and also with flood source images and collimator off state, but there was no abnormality in the images, suggesting this experience is not a reproducible phenomenon.
In the presented case, the radiofrequency energy from the mobile cell phone that created electromagnetic interference may disrupt the photoelectric functioning of PMT during scintigraphy. The aforementioned gamma camera had 55 PMTs.
Electromagnetic frequency of mobile cell phones is collected from an electric field produced by divergences in voltage and a magnetic field produced by the flow of current; this electromagnetic frequency is in the microwave range. 1, 2 The system for mobile communications cell phones develops at a frequency of 900 or 1800 MHz, which is maximized during ringing and talking. 1 On the other hand, photomultipliers (PMs) are used in scintillators to discover nuclear and particle radiation and are particularly sensitive to light in the ultraviolet, visible, and near-infrared ranges of the electromagnetic spectrum. 3, 4 The role of PMs is first, the determination of photoelectric effect, and second, the detection of secondary emission. 5, 6 In addition, strong magnetic fields result in damage to the normal function of PMs and is greater in those with large distances between the photocathode and the first dynode. 7, 8 Cameras manufactured in the late 1980s already have the PMT well shielded by mu-metal to eliminate interference from the Earth's magnetic field during single-photon emission computed tomography. 7 In this case, the cell phone intensity was much greater than the Earth's magnetic field that the mu-metal shields were designed for.
